Elevated auditory brainstem response thresholds in mice with Connexin36 gene ablation.
Expression of connexin36 (Cx36) and electrical synapses formed by Cx36-containing gap junctions contribute to normal auditory brainstem response thresholds in mice. Electrical synaptic transmission mediated by gap junctions has not been intensively studied in the auditory system. This study used transgenic mice with knockout of the gene coding for the major protein that forms neuronal gap junctions in mammalian brain (Cx36) to evaluate the role of Cx36 in murine hearing. Auditory brainstem response (ABR) thresholds and distortion product otoacoustic emissions (DPOAEs) were measured in 26 wild-type and 26 Cx36 knockout mice. ABR thresholds were used to assess auditory brainstem function at four frequencies. DPOAEs were delivered for seven frequency pairs to assess cochlear function. The magnitudes of the 2f1-f2 distortion products were not different between Cx36 knockout and wild-type mice, suggesting similar cochlear function in the two groups. ABR thresholds were significantly elevated in the Cx36 knockout compared with the wild-type groups, suggesting impaired function in the auditory brainstem. The results suggest that electrical synapses formed by Cx36-containing gap junctions contribute to auditory sound processing and function at the level of the brainstem, not the cochlea. These findings may be important for understanding human auditory pathology.